APPARATUS FOR I NJECTING CO L TUBING INTO A VELL Thi's invention relates. to
g ing of wells, through use of coil tubing and.nore particularly to
or injecting coil tubing into a well and for Totatlng t he.

er f orm ng downhol e operatiorR®=5_  therein. It has been comon
practi Q€ -many years to run a continuous reel ed pipe (known extensively
in the Mdustry a3PPARAIUS FOBlﬁHqECTENGoCoaLMEUBINGoINEofArWEanerat|QES
utilizing the circulation of treating fluids such as 10 water, oi

aci d, corrosi.on i nhTbiisorinventirmut rellates, Bt the | seruidinghef | wedls.
f|UIdS Coi | _tubing - being_continuous, rather than jointed, is, run into
and out of a ﬁﬁFP“EPtH“EBnﬂ?%uGﬁ@JﬂUVEPEﬁB'd?“@hémpﬁblE@fﬁﬁﬂﬁdgﬁlﬁSetﬁf a

coi |l tubing |n£ector J%g, nmuch qui cker than 15 running j oi nted pipe :
mm

whose t hr eadeBPRBRALEE] InRMLY i FRPiRg rr&RFﬁg AP bt 284 n§OTt hat

is, nbl d dj t th d 20
3 LT heRE 35339 t*séi%‘ﬁeggssngf%, BerapEmiy | eopat2r 88 and

gas indusgry. E? %ublng is frequently used to C|rculate cl eanout fl uids
t hrough a mel e purpose of elimnating and bridges or 5 other

obstructions thereipg. s Qgﬁmﬁgp%qugggg;fgfcﬁggy SEL WS LARS are

very difficult and qU|te occasi ona Iy I
continuous reeled pipe (known extensively in the industry

as “"coil tubing") into a well to perform operations A%;

utilizing the circulation of tréating fluids such as
10:!umatknfﬂuilfﬁacid.ﬂcuzzos&enwinhibitors;Jwieanout*ﬁluids,
hot o0il, and the 1like - fluids. Coil tubiﬂé being
continudus, rather than jointed, is_iun into and out of a

well with continuous movement of the tubing through use

of a coil tubing injector. This is; much quicker than

15 running jointed pipe whose threaded connections consume
" much time in makihg and breaking, that is, in assembling

and ~disassenbling, “or"=putfing' them “together rand
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possi ble to renove because of the inability to rotate the coil tubing to

drill out such obstructions. Turbo-type drills have been used but havefbeen
found to develop insuffici'ent torque 10 for many jobs. Thus, it is /&
desirable to performdrilling operations in wells through use of
t ubi ng which can be run into and renoved froma well quickly and Wwh
be rotated to performvarious and desirable drilling operations such -
T énoval TS of obstructions, while also perforning the usual operations

which require only the C|rculat|on(ﬁ fluw2ds. Known prior art relating to

the present invention includes: 3,191, 450 3,216,731 3, 559, 905
'3,-865, 408 33K brig 98hem apart3,285i485ubing iﬁﬁ@ﬁﬁp&SGare well Xpo®B 196 t2@
3, 215, 203 3, 313, 346 - 3,754,474 4,251,176 U 'S. Patent

3, 285, 485 ol cand sgasdipdupsgyn T. Sl ator on Novenber 15, 1966 discloses a

device for handling tubing and the like. This device is capable o
i nj ecting reel€ditubPRyrBnis 5"@@“@'&*—!’1&00@9@%&‘? a®i é“ﬁéaFen‘éA%"%‘&cﬁla’s‘d&

bl owout 25 reventer of.strip is currentl Wn .as a. coi
t ubi ng i nj 55 %PétgﬁF R?rnﬁ?93 iS5 U@ﬁ”AbfPP Ti"glgé?dpésRﬁﬂért

V. Cross d n ppargt.us for morkl ng wel |

coi | tublf-’(ril%}q"%L %Qé?ﬁgﬁg 3 fgé%M| o3 L|‘snsu'5e ept Bﬁﬁegcfzcrlg%{l%
to Damon Ty, ALK Shsak Q' %@kgssﬁmwlaé Uhd 0«5u£‘§§ 66thsiBRRGY Qigect or
to both guide and stralg ten the coil

" xPOSSJble to remove because of the inability to rotate the coil
tubing to drill out such obstructions.. Turbo—type drills havé_
been used but have been found to develop insufficient torqhe

10 for many jobs. |
Thus, it is desirable to perform driliing operatiohs in
wells through use of coil tubinglwhich can be run into and
;removed from a well quickly and which can bhe rqta;ed tb perform
various and desirable dril]ing.gpefations such as tﬁe_rémoval
15 of obstructions, while also performing the qual operations
which require only the circulation of fluids.

o Known prior art relating to the present invention includes:

3,191,450 3,216,731 3,559, 905 3,865, 408

~. 3,191,981 3,285,485 3.690,136. | 4,085,796

20 3,215,203 3,313, 346 3,754,474 4,251,176

U. S. Patent 3,285,485 which issued to Damon T. Slator on
November 15, 1966 discloses a devise for héndling tubing and
the like. This device is caéable of iniectiﬁg reeled tubing

s ~ into a well through suitable seal meahs, such as é blowout

25 preventer or stripper, and is currently commonly known as a

coil tubing injector.



tubi ng. The apparatus gui des the coil tubi ng between the reel and the
injector with mninmal permanent deformation and then straighten the coi

t ubi ng swhea, per manent def ormati on occurs. 10 U S. Patent 3,559, 905 .

whi ch |-' ito Al exander Pal ynchuk on February 2, 1971 discl oses an:

I mpr-ovefd #1f tubing injector having a .chain drive mechani sm which incl udes
not on ' usual endl ess track or drive chain wth gripper pads thereon
for gr g the coil tubing, but also has an endless roller 15 chai

| ¥ b€ track to reduce the frictiopsbetween the track and the preSsure
beam thus providing a good grlp on the coil tubi ng while requiring less -
. horsepower to drive the tracks, ate S LS e tho

apparatus f&r ‘-Furﬁﬁh@"%o?ﬁ?abpﬁﬁ ’rﬁq 101‘{1 %g? %%@e@grm ng -
it per-_20- manent] has no, beayi upon th Phesenh
i nvent i9PsH LAY H%‘ ¥‘F1 ‘éﬁ?f’)r“’ i1?‘ﬁ’dtsh oIARRA TR é\?fh P?hggt i&c |Eérl
simlar to the | ctor of the present invention which is an inprovenent
t her eoR#1nY 201 a? RRIP®- 754, 474 which issued to Al exander Pal ynchuk 25

on August 97 | @s an ;i \, r paﬁi PEnBa® QP ,atgmck or -
drive chai ﬁéofsla %%l%ﬁfu | ﬁgol 213(36(%}?@ 1@&4@&& ° P%t elrlllt 3,215,203 i ssued

"0 Phil{d Phsho EETsPRLORVEEDEN A1 kOised! m;sp@aseag “EbuabeaattaRd

descri bes apparatus for snubbing jointed pipe into a well against well
pressur&oi P gubilegt Uh§et6opr @6 A H @uyidyenid beickbigpteh the Toiilpe under
- heavy colum | oads. The snubbi ng apparatus includes
‘tubing. The apparatus guides the coil tub1ng between the reel. k)

and the 1n]ector with m1n1ma1 permanent deformation and then
stxaaghtens “the- CDll tmh;ng “When- p@mmanent:ﬁe&ommatmmm-occurs-
10 U. S. Patent 3,559,905 which issued to Alexander Palynchuk
on February“2. 1971 discloses an improved ¢oil tubing injector
having a chain drive mechanism which includes not only the
usﬁal endless £reck or drive chain with gripper pads thereon
for gripping the coil tubing, but aleo has an endless roller
-J5wcheinhuﬁthin.the track to reduce ﬂhe friction between the track
aﬁd the pressure.beam;-thus“provfaing'h'gobﬁ grip on“the-coil -
tubihg while requiring less horsepower_td'drive the tracks..
This patent also discloses methods and apparatus for running
coil.tubing into and out of a.well without deforming it per-
207 manently. 0 f - course, “thishas nobearing upon:ithe. present
1nventlon; but the 1n3ector w1th the roller chain within the
.track is 51m11ar to the injector of the present invention which
is an improvement thereover. _
ﬂﬁﬂ;ﬁs;Enahentiaiﬂ%m%%bﬂﬁwmﬁmhﬁﬁssnba%bbﬂa&examﬂetﬁPa&w?fhﬁ*
25 on Auéust 28, 1973 diseldses an inproved gripper pad for use on

a track or drive chain of a coil tubing injector.



both stationary and traveling hydraulically operated slips or grippers of a
type usable with the present invention. U S. Patent 4,085, 796 whic ssued
t) MalcolmN. -Council on April 25, 1978 illustrates and descri bes 4‘??..
apparatus 10 simlar to that disclosed in U S. Patent 3,215,203
Thi s ‘patent, in addition, discloses a splite arrangenennt for ng .
axia | akignnent of i ts pistons with its hydraulic cylinders. Pat ent
- 3 216, 7% which issued to WlliamD. Dollison 15 on Novenber 9, 1965

il lustrates and descri bes apparatus in- dT%ﬂing a plurality of strippers,
back pressure regulators, and relief valves arranged to step down high well
. pressure by prévi8i njateptess e .Rbh Tt eachhs11ippEr Bdzedriogs so

. that pipe can be snubbed into a well having a surface pressure 20 far
greater tHPVeRaer cdnsl@bfed Fie Watrhthd Limtratespped dessiddesnt. U.

S. Patent 4,251,176 issued to Phillip S..  Sizer and Malcolm N. Council _on
February 1aippi§%’i“§tn§°ﬂ FG§PP&E’€S Jé’r}d’tcfésscﬁll%sl%‘b‘ba? a‘t’ﬁ%lf Bﬁaéﬁﬁﬁbl"'ﬁgupl pe

into a well. This 25

of the | RESRTATE oph GHOUR tHDG S5 kAl 6 3 8R8nY Burkiini, ¥a R °
ld b P
S0T01, aon B et oneReg] %Hﬁwfslgﬁt‘%ﬁ 5 THe %“*%?‘q%gggpa#’f’ﬁgﬁ 3?“32“%5

f'ﬁzc“ bes Boh U €a ffb¥EPYPLRAR tRWAINGN o u SHSM PP 6PUEELBE BIGP

_ grippers of a type usable w1th the present invention.
'-&J u. s. Patent 4,085,796 which issued to Malcolm N. Council
‘on April 25, 1978 illustrates and describes snubbing apparatus
10 similar to that disclosed in U. §. Patent 3,215,203 supra.
This patent,.in addition, discloses a épliuc arrangement for
-maintaining axial a]fgnment'of its pistnns'with its hydraulic
cylinders. | ,
u. 8. Patent.3,2]6,73] which issued to William D. Dollison
15 on November 9, 1905 illustrates andg doscriﬁvs apparatus in-
cluding a plurality of strippefs, béck pressﬁre regulatofs, and
o relief valves arranged to step.d0wn high well pressure by
providing a pressure dfop across each stripper in series so
,that.pipe cah be snubbéd into a well having a surface pressure
20 far greater than'that considered safe with the usual stripper
'_arréngement.' |
U. S. Patent 4,251,176 issued to Phi]]fp S. Sizer and
M;lcolm N. Council on February 17, 1981 and illustrates and
describes apparatus for snubbing pipe into a well. This

25 equipment is shown to use stationary slips or grippers of the



apparatus, of the present invention. U S. Patent 3,191,981 which issued -
June 29, 1965 to DDW Gsmun- and U. S. Patent 3,865,408 which issued 10
February/ia, 975 to Carter R Young illustrate and describe packoff-type
over-shogf's pf \a type which could be used to connect jointed pipe to coil

' _tub| ng. fargiwel|l servicing as taught in the present invention. None of the

i1 i ch applicants, are aware 15 shows, teaches, or

suggestls vapgaratus, and/or nmethods - _whi ck woul d make it p055|ble ﬁ@#run N

a | engt oil tubing into a well u5|5ng a coil tubing injector and then-

rotate the sane ile | n.the |l he wn

FrLor art Sﬁﬁﬁﬁ?%ﬁaéaﬁﬁb?ﬁ%Fﬂ? %n W§ 8ﬁ®%£h§8§ uﬁb %hgg%? thé coi
ubing to e [ n at i B§ 0 ot i ng bf

tubi ng, |et >€'{a{f‘)‘or&g’e V\Euﬁg ?r%%n trlllcfj"%lat 3% aélg%aor gmr%’%f&n t g éﬁ: Acﬁr{(ﬁ ng to

the present jiRaRiigy) there is provided a coil tubing injector for

I njecting coil. tublng into a 25 wel | and bei ng capabl e of using a qU|II-

to allow rotating.s. Fartente 36Q91 ,1480 Rbriich tissusd lto TAHL iWijlsanoron

conprising: a. frame neans; and b. endless-type chain drive _mechanism

. mount eds |nﬂmndrusanmaﬁﬁaﬁﬂﬂkﬂnzﬂmm5|agﬁtﬁabenubbag Jantbledd daiven 5  a

~well, said drive nechanlsn1|nclud|ng i. drive chain neans including a pair
_Of opposed plpe rotatlng device such as could. be used w1th the

apparatus of the present 1nventlon. .
U.S. Patent 3,191,981 which 1ssued June 29, 1965 to e
D.W. Osmun and U.S. Patent 3,865,408 which issued
10" “Pebruary “I1, P97 sto “Carter'R. “¥oung “illustrate -and
describe packoff—type over~shots of a typeswhich_could be .
used to connect jointed pipe to coil tubing for well
serv1c1ng as taught in the present invention.
None of the prior art of which appllcants are aware
15 shows, teaches, or suggests apparatus and/or methods
;ﬁ&ﬁhﬁﬁhwmmumaﬁmamefﬁt;gmBS§UMewt0gmunAa@ﬂxmgfh;bf;hﬁil
tubing into a well using a coil tubing injector and then | g)_
rotate the same while it is 1n the well. Nelther does any
f the known prlor art suggest addlng jointed pipe to the
20 upper end ef the co;l tubing to extend 1ts penetratlop
”iﬁto“ﬁhe“wéfl;anﬂ”%O”rbtate*%he*stt&mgsefwfﬁbing,“%et
alone while moving it up and/or down in the well. |
According to the present invention there is provided
a coil tubing injector for injecting coil tubing into a

25 well and being capable ©6f using-a quill to allow rotating



chains. disposed in a common plane and being novable toward and away
fromeach other to an inner grip position and an outer rel ease p05|t|on for
respectively gripping 10 or . releasing coi | t ubi ng or Lqui l

di sposed therebetween, ii. neans, for noving said pair of chains bet @TT
said inner gripping and outer relea5|ng p§5|tions iii. nmeans for dr

sai d chatn nmeans to drive the 15 coi | TUbing into or out of the 'r

v, means def i phagctbe |agabiof, ofy3dlgyi NNgLs @el QUL EL, POSHLL LIS,
ﬁu?l tGbi nﬁ d1

said coil tubi gt d” and

bei ng unequal |n graggggés thﬁnéﬁ n. 20 Reference S nOM/nade to
~ t,he acconpanyi ng dramﬁngs mﬁereln igure 1 is a schematical view show ng

a wel | having equi pﬂentenm%pé hehgsR dPivel MRHINIGm CRbLntbEbi 1}

t hereinto; 25 Figure 2 is a fragnentary schematical view simlar to

Figure 1 but tgaiar geamecakanandozhawingngoicoillukiubdnbeiingor Whd but tde

well; Figure 3 is aviewsimlar to Figure 2 but showing the coil 5 tubing

W th a conbectarweblitsai@pdrieedmnéciiambss ischudimgitudinal view, partly
- in section and partly in elevation with some parts broken away, show ng a
i. drive chain means 1nc1ud1ng a pair of oppose
chains_.dlsposed in a common plane and being movable
toward and away from.each other to an inner grip position
and an outer release éosition for respectively gripping
10 or reieasing . coil tubing or a quill. ~disposed
therebetween, | .
ii. means for moving said pair of chalns between
said inner gr;pplng and outer releasing pos;tlons,
-iii. means for drivihg said chain meane to drive the
15 coil tubing into or out_of the well, and
iv. means defining the location of said inner and
outer positions for both said coil tubing and said quill,
e said coil tubing and said quill being wunequal in
transverse dimension.
20 Reference.is now made to the accompanying drawings,
whefein: | |
Figuré 1l is a schematical view showing a well having
equipment ﬁounted_ ﬁhereon fok injecting coil tubing -
thereinté: | |

25



wel ded connggtor connecting a length of pipe to the upper end of the coi

tubi ng; 10y igure 5is a viewsinmlar to Figure 4 showi ng a connector
which is @ d without welding; Figure 6 is a cross-sectional wview taken
al ong |ing of Figure 5; Figure 7 is aviewsimlar to Figure 3 but
wi‘t h the chaiA 15 drive mechani smof the coil tubing injection unit opened

and shomﬁn@'the upper end portion of the coil tubing straightened up;
Figure 8 is aviewsimlar to Figure 7 hqt showi ng the qui'll being I|%;£d
into the open chain drive mechanismfromi20 bel ow.; Figure 9 is a view

simlar to Figure 8 but showing the quill engaged |n the chain drive
mechani sm agd ogiirid) 24 [P RBEaRnen Bat P! SChEenaRtitaId Mdrewt heimpper -ead of t he
quill; Figure 10A and 10B t'aken together constitute a view 25 simlar to

Fi gure ®ilguiresowuty teo S)d e r asicla hesandoshestiesy tapil tdleingpeeingdroh t he
coil tubing or pipe connected to'the upper end thereof so that fluids may
be forcddtiontthe wedMel | t here- through; Figure 11 is a schenmatical view
showi ng hydraulic nmeans for 5limting the stroke of the quill; Figure 12 is
a_ di agram off igyyer t3 ore of thew hgtmaliar ctei Fdgiumey % drutopehewing the seidke
limting neans of Flgure 11, Figure 13 is a top view of a two-piece plate
“for p§sT"—FW619y""’1 -5 mmecbor won: dts -appeT ends
Figure 4 is a longltudxnal v1ew, partly in section and -
éartly in elevat1on thh some parts broken away, showing a ;;
welded connector connecL1ng a Iength of pipe to the upper end '
~OFarhe:. cnulqtuhxng* | -
16 . Figure 5 is a view simjlaf to Figure 4 showing a.cnnncvtor
which is applied witﬁout.ﬁélding; ”
Figure 6 is a cross-sectional view taken along line 6--6 of
Figuré 5; |
F1gure 7 is a view similar to Figure 3 but with the chain
" 15 drive mechanxsm of the co:l tublng injection un1t opened and
show1ng”the'upper*enﬁhpcrﬁwemhﬁiﬁtmexcmqi.muhmmgusmma@gmtened
up: o | | ' . o’
?igure B is.a view similar to Figure 7 but.showing the
éui]lnbéiﬁg lifted'inté the.opén chain drive mechanism from
- A20- bellow:s
Figuré.9 is a view.sihilaf to-Figure.B buﬁ showing the
quill engaged in tﬁé chain drive mechanism and with a gripper
and a rotator mounted on the upper end of.the-quill:

L Figure YTOA and’ GDR, taken together , sconstitute @ - view

25 similar to Figure 9 but showing a swivel and hose connected to



-limting upward travel of the quill in the injecting unit; 10 Fi gure 14
is a cross-sectional view taken along line 14--14 of Figure 11; Figures 15A
and 15B, taken together, constitute a view sinilar to Figure 9 but show ng
the quill, rotator, and gripper in pre-assenbled form being | oweLs
the coil tubing 15 injection unit from above, the chain drive n%
- being not yet opened to receive the quill; Figure 16 is a |ongifL
partly ¥ elevation and partly in section wWth sone ports brokek_avway,
showing tlie coil tubing injector of th|Sﬁgnvent|on with coil tubing
engaged 20 therein; Flgure 17 is a cross-sectional view taken along l'ine

7--17 of |gure 16 re,18 is Cl,0SS-sect YA R e \
%8--18 oft énguggsﬁgw ﬁoﬂﬁu§“b1' 89 %?gg <%£§W.R%E Quréq?g bgﬂ%—

view sim ] 84 ERe'.E'egwgol@thdt £33 dﬁgd q,&oré,réua' RO LN RSt Yo W tihdhe-
qui Il ass Iy engaged t herein; ure IS a cross-sectional view
taken al opg, b ?ﬁ 20--20 5 of Flgure 19. Descrlptlon of the Preferred
Enbodi ments Referring nowto Figure 1, a well 20 is shown being services in
a manner. and Fhgaven1uSesoh apMRIA U AN elewi shok® ngonwyle sdader inkeths for

51imiting thé stroke of ;he quill;
Figure 12 is a diagram of a portion of the hydraulic
Ao circuitry for operating the.stroke limiting means of Figure~ll:

Figure'13 is a top view of a twq—piece plate for positively

limiting upward travel of the quill in the injecting unit;
10 Fiéure 14 is a cross-sectional view taken along line 14--14
of Figure 11;
| Figures 15A and 15B, taken together, constitute a view
similar to Flgure ] but showing the qull], rotator, and gripper
in pre-assembled form, being lowered into the coil tublng
15 injection. unit from above, the chain drive mechanism being not
yet opened to receive the quill;

Figufe 16 is. a longitudinal view, paitly in elevation and
partly in section with some parts Lroﬁcn Away, shdwing.the coil
tubing injector of this invention with coil tubing engaged

20 tﬁerein:
o Figure 17 is a cross-sectional view taken along line 17--17
of Figure 16;

Figure 18 is a,croés-sectional view taken along line 18~--18

of Figure 16, but showing the quill in place; |

25 .



The wel |l 20 is equi pped with suitable surface equi prent connections or
Christmas ‘tree 24 conprising nmaster valve 25, swab valve 26, w ng val ves 27

and 28 and choke 29 for controlling the wel'l in the usual manner. .

Appar # Yor 15 practicing the present invention is nounted atop the

Chri s§ ree 24. This apparatus perm'ts running an operational tool 40
into N del | 20 on coil tubing 50 and then rotating the coil tubing in the

. Provisions are made for adding jointed pipe to the upper end o6ff/the .
coil tubing and for even | owering 20 and/oC‘ra|S|ng the coil tubing while
it is being rotated.. This apparatus as seen in Figure 1, includes.a

o P B el 08100 SOl e iy B0 0

openi ng:%lbletef@s{hgtlsnﬁseéoiﬁ%ieﬁ aﬁseaaltﬂ fal3% it/ @Qia té)f'el?él £oil

tubi ng for changinhg operational tools “such as the ool a palr

stationgigdy slip assenblies 44 for holding the coil 't ubi ng agalnst.upmard.
or downward | ongitudi nal novenent, a coil tubing injector 60 having a gin
pole 62, h@&igubs, 20nilshai 8tobsR8ebd ionalk vilewt k@ aluiiK aitiet2®S,2Nd a -
coil tubing support arm66. A reel of coil tubing 70 is disposed a 5 . :
convsgirghifFigwteik®. fromthe well and feeds coil tubing 50 into the coil
tubing injector 60. A quill body 75 surrounds the coil tubing 50 and is
suspended in an out-of-the-way position belowthe injector 60 as shown. A
stop plate 76 supports the_quill bodE 75 in the position shown. A guide ,
10- LubeDeﬁFrd.Rt?wmrnfrhbeparefenﬁeﬁn Beedpmentss | ower end \o/

Referring now to Figure 1, a well 20 is 'shown being
@zsex#ﬁceaﬁ&nﬂéﬂmammgrﬂ&ﬂaﬁﬁh:amghmuseﬁﬁi3;ppaxabw3%ﬁh&thxhiii
10 now be descfibed.3

The well 20 is éqﬁipped with suitable surface equipment -

conneétions or Christmas tree 24 comprising master valve 25,

swab valve 26, wing valves 27 and 28, and choke 29 for

controlling'the well in the usual manner. Apparatus for
-15ﬂpmactipingg¢he%pzesen:uinxenmionﬂismmnuhtedga;qpkbhe@Christmas

tree 24. This apparatus permits running an operational tool 40 -~

into the well 20 on coil tubing 50 and then rotating the coil

tubing in the well. Provisions are made for adding jointed

pipe to the upper end of the coil tubing and for even lowering

”lﬁzgﬁﬁmﬂn&xﬁaﬁaisﬁngﬁ&mgﬁgpﬁaﬁﬁﬁﬂﬁmmﬁmﬂmﬁb&h&tﬁisﬁbe&mgmnoﬁameﬁ-r&'"ﬂ
apparatus, as seen in Figure ‘1, includes a blowout preventer
stack 34 for'sealing around the coil tubing or pipe to prevent
the escape of well flﬁids, a tripod 35 providing window-like

*}mepeﬁ@ngsﬁbetaeenﬁ@&s&@egsﬁ%éﬁiot%ﬁccﬂﬁsﬁ&n3ﬁheﬁ%uuemﬁendﬁofﬁﬁhe
25 coil tubing for changing operational tools such as the tool 40,

a pair of stationary slip assemblies 44 for holding the coil



attached to the stationary slips 44 while its upper portion extepgss
upwardly through the quill 75. Its upper end remains tel escoped

quill at all tinmes. Thus the guide tube prevents the coil tubing on-..
buckling as it is forced into the 15 well, agai nst well pressure, f -any,
by the injector. The heart of the coil tubrng injector 60 i's the mechahi'sm
whi ch fokces the coil tubing 50 into and out of the well through the .

bl owoutssgr eventers. This nechani smincludes a chain-type drive nechani sm 80
for gripping the coil tubing, and 20 this nq ghani smis powered by power
means 82 cconprising suitable hydraulic notors and transm ssion (not shown).
Pressuri Z%ﬁ&&’rﬂg %‘%ﬁéé UbShed Pa SHRP RO WA B RV £ REEKa { NBbvEREWR), a coil

connected to t aulic nmotors via suitable hoses (not shown). As the
chai n-typa ubing Ieféetdose60nhaeidgi weriin poile 252 diketét 083, cahll holistg i s

forced into the well, and when this nechanismis reversed, coil tubing is
wi t hdr awn Firgen é4e wetk .plat fophubal woy kifa dkaggs &3, aamd ugsedoid pudiingdon t he
coil. tube injector 60 a spaced di stance above the stationary slips 44 to

provice spMRPOTt FAWréhg ahdrepdr efi wpithd wping 780 ighdiappseded and gin

pole 62 are used, anong other things, to lift 5 pipe sections for adding

themto %rcqmrnvgemheﬁﬂwwméreppéheemlér ane %%?‘Fstﬁ%ihgtPhlPﬁes\?el | as

needed. A pl ural | ty of.guy wires qr cabl es 84 have, their pg §ends secur ed
h

to the apprt@sthescehbwhuPifd &RLCHOFWRO ends %‘hbhbr‘éﬂdl’o uEEBURE S n

e oa! (R 1 % 3580 56°ah8° 550 Sl AL A S Bul L8 e ¥ERELRRY

position below the injector 60 as shown. A stop plate 76
supports the quill body 75 in the position shown. A guide
ld-tube 78 surrounds the coil tubing and has its lower end
attéched to the statiohary slips 44 while its upper portion .
extends upwardly through the quill 75. 1Its upper end remains
;elescoped into the quill at all times. Thus the guide tube
prevents the coil tubing from.buckling as it is forced into the
15 well, -against well pressure, if any, by the injector.
The heart of the coil tubing injector 60 is the mechanism
~ which forces the coil tubing 50 into and out of the well
through the blowout preventers. This mechanism includes a
chain-type drive mechanism 80 for gripping the coil tubing, and
20 this mechanism is powered by power means 82 comprising suitable
- hydraulic motors and transmission (not shown). Pressurized
" hydraulic fluid is supplied by a power paek (not shown)
connected to the hydraulic motors via suitahble hoses (not
shown). As the chain-type drive mechanism B0 is driven in one

.. 25 Qdirection, coil-tubing is forced into the well, and when this

mechanism is reversed, coil tubing is withdrawn from the well.



Refferring nowto Figures 2 and 3, it will be seen that the coil tubing

i nj ector 60 is being used to inject coil tubing 50 into the well 20 of

Fi gure” en. the operational tool 40 on the | ower end of the coil tubing
approc;?% #. 1 lie depth at which 15 rotgfion of the coil tubing will be
reqU|re4' 'he stationary slips 44 are engaged to support the coil tubing,

the inject ri ol lgiubing is a Ieased t he 0|I‘tu i ng, support
arme66 is § naﬁ}&}?t&n Offﬂehvig 8{’and hle“’cml% |sn’gt 9 C ﬁ g \,ﬁ B
threadg gg@ ReCl@ alQ |‘.§3@t§a§@§,ﬂc SeURRE" /N ; Dog4ipg of

coi | ﬂ? |ch pro?ﬁbts fromthe MBFP easﬂseghﬁlxqpégkee psoaﬁha? -
joi ntwﬂar@%@ RioR® it i Al BELEL Aol o s ) engih :
required. Alternati veI y, i f |1tt}€g S knggm{ﬁpﬁ %%%gt Qh@( [ gﬁs gﬁl’?

oper ath9lst SeB0aha BeH PoiRA d2 @ra\e&éeat h& nHRiy thmm&ﬁ%?e €3 Pi?g“t to:

length and a threadéd connector | Ca welded thereto as seen in Figure

I n Fisgpli pedsetBgohlr gaded daiMeddn | €8 b $ARWAHG Q HMAY O bl VWSS b ¥
openi ng bore 101 restricted as at 102 to provide a shoul der 103. i

t ubi ngebd béstheepotial esedpred imtthéd hee Dpeasbaeedk@dl and abutted agai nst
shoul der 103, after which it has 5 been welded in place by pressure-tight
“ci rcunf erétpbrediitylo4. ghiye wippey “@ndcadbl eesBri- tiaed ted rl Gibper
internally threaded as at 106 for attachnent of pipe 110 as shown.
Precuten$d saeuesf| teubhsy a@mr aiusc i hgs bhwne onmdc ttdre ias lswear iend$gure 4
may possi bl ave considerable tinme at the well 10 site and is likely to be
prefer? %h% a EatfPﬁQQSPuPﬁelgbﬁhe usual manner to stabilize the W/

10 tall structure in its vertical position.

Referring -now to Figures 2.and 3., mt wWiTld-ibe «seen that the
coil tubing-injecton-ﬁﬂ'is being used to inject coil tubing 50
into the well 20 of Figure 1. Wheﬁ the operational tool 40 on
the lower end'df.the'coil tubing approdchés-the depih dt-which
15 rotation of the coil tubing will be réquirud, the stationary
slips 44 are engaged to support the coil tubing, the injector's
grip on the coil tubing is relcased, the coil tubing support
arm 66 is swung out of the way, and‘fhe'coii'tubing is cut.
Then, a. threaded connector 100 is'attaéhed to the-upper-end of
20 that portion of coil tubing which projects from the well, as
seen in Figure 3, so that jointed or threaded pipe can.be added
'“ﬂ%ﬂhezeto&ta*Emtemﬂﬁitsﬁﬂengthfasyxeqmixea. :
Alternatively, if it is known beforet ime at which depth an
operation is to be performed in a well, the coil tubing can be
25 precut to  length and a threaded connector 100a welded thereto

- las seendn Figure 4. : R ' _ CE



tubing and installing the connector on the job. If the coil tubing, on the
other hand, is to be cut at the well site, as when the working depth is_not
known before hand, the coil tubing nay be run into the well, and wheg
depth is 15 reached at which the coil tubing needs to be rotated, a$Agier
sand bridge or other obstruction is reached, for instance, the coil “utfi ng
can be c#t. This can be done with a hacksaw after engaging the stationary
ski ps 44~and bl eeding the pressure fromthe coil tubing. 20 If the
wel | has superat nospheric pressure and cannbﬂrbe bled to that of the
~atnosphere, a check valve such as con- ventional check valve 120 (Figure 1)
nust be used Ih Figura 14,t WHegtlcdaded heophaceonh@pOai tisi shbenb&oc iave Ehe
check valve will normally be installed as shown in Figure 1 between the 25
| oner enddownwiagddyi lopeutiing) sfireant0l heesppicteddasf athé02 tpepiroytide ed
whet her or not its use is anticipated. After cutting the coil tubing with

t he backsahwouilfemdO3pe $faidi gmkingl $0rhassheenbteldssonade intpn thgdiopem,

the end of 5 the tubig% nmust_be prepared for attachenment of_the non-wel ded
connect or PP86b 18de@ndn afufihedk ag3ine . shqpider hR3enafsert WBich At difishg

ZESE hé’ethsﬁg‘e’%tg“ﬁ% ed &3 Hafn @Fﬁ?ﬁ%gﬁgﬁ”%%ﬁaﬁkgf E%r%ﬁﬁggehiaﬁgara%ﬁ:ﬂa? ”dh
of the PuBFRY ML S . i it FGPREe
the tubi ngOHear T SPREToRIhatf (HERt Sher A8 BoF oL he it 18RaRoRTaF (o' Torm

the\:?tChtﬁ%Qaded as at 106 for attachment of pipe 110 as shown.

Precutting the coil tubing and attaching the connector as seen
in Figure 4 may'possibly save conéiderable time at the well

10 site and'is'likely to be preferréd over cutting of the coil
tubing and installing the connector on the job.

If the coil tubing, on the other hand, is to be cut at the
well site,.as when the'working depth is not known before hand,
the coil tubing-ﬁay be run'intb the well, and when a depth is

15 reached at which the coil tubing needs to be rotated, as when a
sand bridge or other obstruction is reached, for instance, the

:coil tubing can be cut. This can be done with a hacksaw after
-engaging‘the stationary slips 44 and bleeding the pressure from
the coil tubing. | | '

20 1If the well has superatmospheric pressure and cannot be
bled to that of the atmosphere, a check valve such as con-
ventional check valve 120 (Figure 1) must be used in the coil
tubing below the pléce where it is t6 be cut. The check valve
will normally be installed as shown in Figuré 1 between the

25 lower end of the coil tubing 50 and the upper end of the



The connector | OOb conprises a housing 130, having a bore 131 flared at 132
to regeive tapered slips 133 which are biased 15 by spring nmeans such as
springfmasher 134 to force teeth 135 thereof into bitting engagement wth

t he of -surface of the coil tubing 50. The bore 131 is internally
t hrea s at 136 to receive the.lower threaded end of upper sub 137.
Seal n 136a seals this threaded joint. The upper sub 137 has a bore 20

i 38 enlarged as at 139 at its |lower end to provide downwardly faci ngi” -
shoul der 140, and its upper end is uﬁﬁernally threaded as at 142 to receive
the | ower threaded end of pipe sectlon 110. The upper sub extends downward
bey ondoiplesatittaradaitadir sl arlit-one - oomendiends 1343 aitee wihelokl walse t abl e |
radial 25 ‘apertures inits wall so that their inner ends project into bore
139 asbsedmsitlieimheghe gui pebl étsealser iimg wwucirigeatedd4 - seal ring

144 is disposed in an internal recess in the body 130 as shown to seal

bet ween 't h&f&@F th’(fbclmﬂ cohre eabin§ubing widdartdw emrlfawheltomrPstubieng is

i nserted ful into the | ower end of .t he connector and twisting it 5 i f

necess&FF AIELRES (HF 1B cBALERD 1¢281stansfgagd t KPR yEBPOPBE Pfg
. 14 | 3 b bi d |1 th |
Bt ‘ﬂ%s y e W U D S R B AR R

aUton%bgale'cx,or ot see &ng gL s 99% VAR ﬂm‘wd%ae g §Eaﬁﬂ%b' Y,

wi t hstand an appreci abl e anount presSsure, tensile Toa or que.
- coil tubing must be smoothed by filing or applying emery cloth,

or the like. The end of the tubing must also be notched in a
hmanner‘simila:gxpmiha;;shounwaxalzsw «This aelching may.be
10 accomplished.by first drilling a hole through the tubing near .
its cut end and then sawing out the waste material to form the
notch 125.
The connector 100b comprises a housing 130, having a bore
131 flared at 132 to receive tabered.slips 133 which are biased
15 by spring means such as_spring washer 134 to force teeth 135
--Tﬁﬂﬁummﬁwﬂmﬁbﬂhﬁtﬁmgﬁemgﬁ@mﬂemxﬁudmh&ﬁ%e:mmmmﬂwwmmiaceﬁofnthe -
coil tubing 50. The.borg 131 is internally threaded as at 136 g‘
to receive the lower th;eaded end of upper sub 137. Seal ring“
136a seals this threaded joint. Thé upper sub 137 has a bore
;20 . 238 vendarged.as at: 239 at dtss dower send touprovide . downwardly
facing.shoulder 140,_and its_upper end_is internailf threaded
as at 142 to recexve the lower thredded end of pipe section
110. The upper sub extends downward beyond its extetnal
__--:th-.read,. JENG ORe O - IBOTE ﬂp:lm.s 243, are wwelded - Anssnitadle:s taﬂ:ai

25 apertures in its wall so that their inner ends pro;ect 1nto

bore 139 as seen in Figure 6. A suitable seal ring such as



Wth a connector 100, in suitable formsuch as, for instance, wel ded

connector | 0Ca or non-wel ded connector 100b, secured on the upper ep
the strai ghtened coil 15 tubi ng as seen i.n Figure 7, the chain dr

"mechani sm 80

Is then lifted into position to be gripped4i » the chain drive mechani‘si
Fi gure 8 showseabe rquid 114pdys 7aibposedt hits &nf tleder'ﬂaﬁ RétésHody Ahdls

P8R 9B 4T AR o P R HETr 4O, 88y b g P Bpegiothiey

t he chain dri tebieghafhemBEraETraheend)| eft g¢he6Gaisl cteséngupsen ndsesa:t&chat

was exptai ne
body 75 is [

[t is firmy

Figure 9._A rotat

of the injector is opened to its widest, and the quill

Qﬁii?ge@gggt ‘é’ﬁ‘é” BQErt \éfﬂdcgg' Qﬁesl:%n%%qzt%]rb’ é‘%gf tx%ﬁn%ae"ﬁ body

en attach to the up

75 through uséfofn%:%ﬁhatfe)bl éocd?ﬁfi-é?ﬁ i Gh%l@ec'pﬁ'é?ér a‘b'45y é'ostﬁﬁm%mfdw such
as the well - klﬂﬁ%&ré@kt pdoFeayhiagk piRagiaker Q%eTrsQC@s'Vﬂrs@ HH iy Hdrdhg

200 is powered,b
chain 224 to Pb?é?g

or 220 havin rocket 222 for driving
ﬁ%lio#&ﬁgmé?qrﬁﬂﬁlrﬁﬁ?} % ?? ogptifallyra@dd h&hin

t he housing 288al AriDnidgpMstd shillasseablingly &dAfGage athachssil o duteingoper

end of the ro;g{tﬁggglg?ﬂ on of refatq ng‘o éyﬁ Egbb;ﬁss‘gﬁ}gil iﬁ%?egr}_

Hydraulic fl ui

~actuat orl®10

" chain drive mechanism 80. Figure 8 shows the quill body.

15
20
A/ 25

30

35

oses ‘shown)® are™ a tac
gtandably, withstand an apprec1ab1e_amount of pressure,

tensile load, énd torque. _ _
" With a connector 100, in suitable form such as, for

instance, welded connector 100a or non-welded connector

'100b, secured on the upper end of the straightened coil

tubing as seen in Figure 7, the chain drive mechanism 80
of the injector is opened to its widest, and the quill
body 75 is then lifted into position to be gripped in the

75 being thus lifted. The quill body 75 as was explained

- earlier already_surrounds'the coil tubing 50.

The quill body 75 is lifted until its upper end is
well above  the injector 60, then the chain drive

mechanism 80 of the injector 60 is closed upon it so that

it is firmly gripped between the two chains 8la and 8lb,

as seen in Figure 9. A rotator 200 is then .attached to

the upper end of the quiil body 75 through use of a
suitable connection 210, preferably a sturdy union such
as the well-known bolted Graylock (Registered Trade Mark)
union



the gripper 300, and fluid pressure supplied therethrough is used to engage

the grkpper with the coil tubing, after which 10 the stationary slips 44
are fehgased. It is understood that the two stationary slips 44 -and the
gri py T (commonly called a traveling slip) may be identical. The

hydr a ¢- hoses are then disconnected fromthe gripper 300 and connected to

0.of the rotator.200. The coil tubing can then be 15 rotated wi.thin.
the quill body 75 by the rotator 200.i« By actuating the drive nechani sg 80
“of the injector 60, the coil tubing*ééa be lifted or lowered while it i's,

at the sane tine, being rotated. CObviously, the coil tubing can be noved-
up” or - @RIkl fxon Cray APl joels spédBongtonc Tggas - 30T hRirMatoXke t he
slip assenbly illustrated and_described in gb-s. Pat ent 3,215,203n£$ P. S
Si zer, 2Qfrie PoMRrediBY o DYBTARY1FeDPERE SROPAVIRT P SRFACK&R#%4 U S

P 191, 450. | dit. b y to e the.
Or | ppertT AP PHAEn S3EF EaLFHEAEENEBe SREATRTLe HRS % BT LA 2% nt o
the well, i |1y st d_b the' dr bLLi - ing L
boen & iihe Torates REREn "Ehe BohPT0d] et A or iRt 'In, o sy e
D S Pt RS Y e BB a0 RRE e Bardsl okl 28 | ) | 0
rai se e Speiidd ,zéﬁ%ggﬁggeg bS2°AuAGRdwH.! e aRilie: Kik b aussdpnNCCt OF

100, the stationary sli are released, the fotator 200 is _
(not shown) are attached to the piston/cylinder actuator 310 of

the gripper 300, and fluid pressure supplied therethrough is

.~,uaedfxpﬁéggagegﬁheﬁg;ippe:;udthmthegcoilﬁtubing.mafter.which'
10 the statibnary.slips 44 afe'releaged; It'is.ﬁndefstdod that
the two stationary slips 44 and tﬁe gripper 300 (commonly
'cailed'a traveling slip) ﬁay be iQentical. The.hydraulié hoses
are then diséonnected from the gripper 300 and connected to
_ motor 220 of the rotator 200. The coil tubing can then be

15 rotated within the_éuill body 7s_$y the rotator 200. By
a&iuating?the ariVEWmethaﬁiﬁm“BB¥ﬁi“tmw*&njettbt%ﬁﬂf*themcoil

tubing can be lifted or lowered while it is, at the same time, b
being rotated. dbviously; the coil tubing can be moved up or
doﬁn-whilé.it is not being rotated. -_
“20 o2 Gripper 5300 may e 1J,kethesimyassemb1y ATlastrated and
described in U; S. Patent 3,215.203-to P. S. Sizer, supra. The
rotator 200 may be like or similar to that seen in U. S. Patent
3,191,450.
'g."5&Hmﬂman&ﬁcasesti&ammgﬂnm;%beﬁnenesséxyﬁtpﬁengaga&tmeﬁgrmpper
25 ' '

300 with the coil tubing since lowering of the coil tubing into

the well is usually stopped before the drilling or operatihg



started up if desired, and the injector is actuated to |lower the tubing. It
may be desirable to lower the coil tubing by adding additional joints of
pipe until, the operating depth is 10 reached before rotation of the tuling
is-begun. It is sonetines desirable to punp treating fluids such as Zajef
oil or other fluid, down the coil tubing as it is being rotated an
noved up™or down in the well. For this operation, a swvel such as
460 is CBhnected to the 15 upper end of,t'he pipe 110 as; seen in 0
10A, or it can he connected directly to™he upper *nd of the coil tubing if
necessary, via connector 100. The swivel 400 may be supported by the hoi st
68 and Called i nall'bodh VELa 0N 18 Lubhd NAass 410. coaBRChed ¢hle! B 110
its side or“to its upper end, depending 20 wupon the design of the sw vel.
The ot her agid jQfs tA0r J0SE 4@ 45 ipPRRERHLIE 1 h SISO 1A p2aBE 18dthe
treating fluid (not shown), fof instance, a punp so that fluids may be
forced intigjdtaor] lathéenggh dhepepel 100DIiRY.t hieadvd VEht 81 benhetherpil oo
connected thereto to be rotated while the swivel is suspended 25

non- r ot at aidy talghvteennd@. pi Piee i hnihet conienttiremalopmnatesd to rulbeegtbeé and
pi pe 110 can be noved by the injector only a few feet each stroke. It can.
be novexd dvirdvar dhatdiipper | baeengsgegosiittirortien pire i h] @cabpves croaerser
and, simlarly, it can be 5 noved upward until its uppernost position_ in
the inj ecfOPi $heeitityionres &t 4BFy 4fhase ddaasady | Ber rPEALPE POt Ae
quill are determined by suitable limt_neans such as Iimt valve ans
havi=g r olSit&T tHesk | uR h%a%%sbﬁﬁﬁgeﬁ"ﬁﬁFﬁetﬁélS&QQFcﬂsm%FF“ated to lower

the tubing. It may be desirable to lower the coil tubing by

adding additional joints of pipe until the operating depth is
10 reached before rotation of the tubing is begun.
It is sdmetimes desirable to pump treating fluids such as
_Qater, 6il or other fluid, dowh'theICOil iubing as it is being
rotated and/or moved hp or down in the well. For this
operation, a swivel such aé swivel 400 is connected to the
15 upper end of_the'pipe 110 as seen in Figure 10A, or it can be
connectea direct]ylto the upper end of the coil tubing if
necgssary; via connector 100.  The sﬁivel 400 may be supported
by the ﬁoist 63 and cable 64. The swivel 400 has a fluid hose
410 connected either to its side or to its upper énd..depending
20 upon the desigﬂ of the swivel. The other end of tﬂe hose 410
is connected to a source of pressurized treating fluid (not
shown), for instarnce, a pump so that fluids may be forced into
.£he'well'through the coil tuhing.. The swivel allows the pipe
connected thereto to be rotated while the swivel is suspended

25 npon-rotatably above the pipe in the conventional manner.



" formed at-

“of the quill in conmbination with means such as a recess. 10 shoul der,

finger, cam or the like, carried on the quill so that when the quil
reache its upper or -lower limt, the limt valve neans will respond and
-shut g e supply of power fluid to the injector drive nmechani smahd thus
_ arres' grent of the quill. 15 The quill body 75 may be forned of a
tube T a palr of external opposed ribs extending alnost its ful

| ength and with means on at |east one of its ends for attachnment to e
rotator 200. Quill body 75 is shownﬁn Figures 11, 18 and 20 to be forned

with a substantlal |y square cross-sectign W'I-hg%‘ % fdigal rib r5a
i B g o s i ion. The

fS“ﬁﬁé%B h%f”%éﬁ%?ﬁgi%@ﬁgﬁeéﬁg% By 5 1935 3’5‘4 R VESH | ve

' D 8 d

rounded & @ I@F‘?heri?ﬁ‘ég’b B BPVEHe é%ﬁ?va%%b%ﬁlg R L
. 0

he. quPHERSEA A i%‘?%??%os%“fﬂgd‘)l‘i?ﬁﬁ'-t%a“rfarl kL

'..“,desl ..‘, 2pDsd b | i
‘Sui tabglb ﬁ%‘}%s@be ore’exp] 833 ' vmg&pouﬁ'ctidl ng at t%eb%s of the

St r okeg.e el tﬂﬁepé@éﬁi eéh&@xsuﬁfaeklahal &awéwchlm\ew tHd dwep | i mt

val ves as shown ematic Iy I Figures 11-12 and will now be expl ai ned.
The qUHﬂelﬁggéﬁﬁiﬂéﬁFEPVéﬂﬂﬂaﬁléhlﬁhlteﬂbaﬁaesﬂahra@f11m1t valve

;J

means having roller feeler means engaged with the exterior wall
.of the. gu;ll.1n<cnmb;nat;on ‘wWith means..such.as a. recess,
lO shoulder, finger, cam, or the like, carried on the qulll so
that when the quill reaches its upper or lower lzmlt, the limit
valve means will respond and shut_off the supply cf power £luid
to the injector drive mechanism and thus arrest movement of the
‘quill. | | |
15 The quill body.75 may be fermed of a tube having a pair.of
=ﬁeﬂtétﬂaTﬁeppoeeﬁﬁtﬁhsﬁemﬁeﬂ&¥ng@aﬁmestfits&%ﬁliﬂ@engwhﬂanﬁ#ﬁ&th
means on et least one of its ends for attachment to the rotator e
200. Quill body 75 is shown in Figures 11, 18 and 20 to be
- formed wifh_a substantially square cross-seetion with a longi-
'?20aﬁmm&ﬁn&i&ﬁ&bﬁﬂEB%ﬁbmmﬂﬂgatﬂeaﬁhﬁcﬁrﬁezﬂﬁh&éhEES#Qﬂhstantially
gsemi-circular in section. The convex semi-circular sﬁrface of
the ribs has a radius substantially equal to the radius of the -
coil tubing 50 ahd the pipe 110, and the chain drive mechanism
'ﬁﬂﬂ}3&n¥ﬂ;ﬂk§p&:ﬁh&mﬂﬂ#ﬂnxwﬁ&&ﬁh&az&aﬁﬁapmeﬁﬁtb&gt&péﬁhgse

25 rounded surfaces of either the pipe or the coil tubing or the



10 opposed | ongitudinal sem -circular ribs 75d which term nate short of the
upper end of the body, and the upper end of each of these ribs is inclined

i nwardly and upwardly to forma camsurface 75b and formng the | ower en
of a recess 75c. At least one of the ribs 75a is provided with d receg?
75d, and 15 this recess provides a camsurface as at 75e. Recess 75d
obviously is spaced below recess 75c. A pair of cam actuated, spring
returned, two-position, two-way limt valves 450 and 460 are nount et
coil tubrmg injector 60 so that their c followers or rollers 452 ang
20 are engageabl e by the cam surfaces™5b and 75e, respectively. Thus when
~the quillqbddy PedyeveTrovwghais fdei eat hychani smh@daniing |QRRPS YE2 weri-

" nove out into recess 75c and the linit valve 450 will be shifted by its

spring 45¢ifrodrirt §ibsyiah gdvsi ol bbsbedyn7fshadn)l 5 #hls @ BV é&ﬁi ng

position (not 25 :shown). Wen val ve 450 thus bl ocks the passage of fluid,
it shuts 8PE1duBRAY SPWFRECT |IPNYRrEhdsp8ReEd '®éans 82 and t her ef or e

th hai n dri hani 80 d st A t of ihe i d
(e ehaln o1 Ve ISR, 90, 80024 0B ERUNGHY TRSTIL St By Lnfody
dd -th I 4 ' all I | t [
2N oPEORRs ARGl o 5% 0% YL S50l VALYS TG WSknd g e ppRa 70

shutting QLEStQ% ydr all i s i | veo ERags gﬁeokrkb%thud Wi Propel Dhee i g

qui Il bunps bottom ~ This .avoi ds needl ess and, perhaps, damagi ng i npacts.
such movement utilizes limit valves as shown schematically in

Pigures'li—IZ and will now be explained.
The gquill body 75 is provided with at lcast one pair of .
10 opposed longitudinal semi-circular ribs 75a which termiﬁﬂte
short of the'uéper end of the body, and the upper end of cvach
of these ribs is inclined inwardly and upwardly to form a cam
" surface 75b and forming the lower end of a recess 75c. At
least one of the ribs 75a is pfovided with a recess 75d, and
15 tﬁis recess provides a cam surface as at 75e. Reéess 754
cbviously is spaced.below recess 75c.

Nt _ ' A pair of cam actuated, spring returned, two-position,
two-wayllimit valves 450 and 460 are mounted on the coil tubing
injector 60 so that their cam followers of rollers 452 and 462

20 ‘are engageable by the cam surfaces 75b and 75e, respectively.
Thus when the quill body 75 moves down sufficiently far, the
cam follower 452 will move out into recess 75¢c and the limit
valve 450 will be'shiftgd by its spring 454 {from its fluid
passing position (shown) to its fluid blocking position (not

25 shown). When valve 450 thus blocks the passage of fluid, it

- shuts off supply of power fluid to the power means 82 and



~'t'm'lar manner, when the quil body 75 moves up sufficiently

10 I n
far, canlb, ¢r 462 wll engage recess 75d, and limt valve 400 wll be
shifted b¢a'; spring 464 fromits fluid passing position (shown) to its

fluid bl ockf’ng position (not shown). Wen valve 460 thus bl ocks the:
passage of fluid, 15 it shuts off supply of power fluid to the chain drive
mechani sm 80 as.before expl aned and stops upward novenent of the quill '

body. Wen the quill body nobves do gai n, cam surface 75e will .enga
and depress camroller 462 and mnllmgﬂaft val.ve 460 back to |ts fpbrﬂ'ge

assing _position (shown), ..2D. Referrj ur e II be
'geen e ?%ﬁ$?ﬁ1%hVaF@%§“£§5T?ﬁa +ﬁ$d@8tﬁg fr%%P ssurlzed

Iydraul u an o he . 1. Rj;e [ ure
d" 1'tilst Qunnd, BRM) ’é?érf"’?@?héhg i The By, Ybudd) Jd 902

t he Cha& ij{g" V@thEQﬂnbﬁglfgge' S1533l5 w151UPpéx'1§$ig@0%El filepird st rr@ieg e daover

fluid branches 472 and 476 are connéected bet ween notor 470 and

cont r ol r SERES Asgtaahowrnlw@hcifftl wwa,n 450CPRARCERI k@ PaRWRIg fluid
source (not shown) such as a suitable hydraulic punp. The control (not

. shows) . pSsieRent- 0sHbwagl power fluid through the circuit 472, 5 476 in a
selected direction to cause the quill to move up or down, as desired. Both
limt val veBhds0dandwd 68 aoeem@medﬁ1ﬁmmidupa$sﬁngupm@GMaﬂ1hx;sﬁuntxng
under st andably woul d be when the quill is in an internedi ate position, as
shown iof £i theehgdrahlic drbeenwerad:sV2neht tbé t:heeqmldrl bedewres teen power
fluid I<§u1ll bumps bottom. This avoids needless and, perhaps, ~
damaging impacts.
10 “In a s"i"x_ri'i”lér marmer,_. when“the ‘quill body “7F5-moves up
sufficiently far, cam_foller 462 will cnguge_receés 754, and
limit valve 460 w111 be shifted by its spring 464 from its
fluid passing p051t10n (shown) to its fluid blocklng pos1t10n
(not shown). When valve 460 thus blocks the passage of fluid,
15 it shuts off supplj of power flgid to the chain drivé meéhanism
EﬁﬂbﬂasﬁmefemQWexplaimedwamﬁnstgpszupuxmdamgvrmepi:piﬁw%e&quﬁlj
body. When the quill body moves dmwn“again, cam surface 75e :;
will'engage and depress cam roller 462 and wiil shift valve 460
back to its fluid passing position (shown).
- .20 . Referring now to Figure 12, it will be seen how the_limit
valveé 450 and 460.control the flow pressurized hydraulic power
fluid to the power means B2 of the injector 60.
In Figure 12, hydrau]xc motor 470 which is a part of the

-{POWEr. Beans . B82. which powers the chain drive mechanism 80 is

25  supplied power fluid through power fluid branches 472 and. 476 _



directed through the circuit 476, 472 in a counter-clockw se direction as
seen in Figure 12. Power fluid will pass through conduit 472 and thhough
limt valve 450 to power the nmotor 470. Spent power fluid is exharrs '
fromnotor 470 through 15 conduit 476 and limt valve 460 as wg
t hrough- bypass conduit 477 and check val ve 478 back to tank (nd&
When, however, camfollower 452 of limt valve 450 enters recess
gquill,Jimt valve 450 shifts fromits passing to its bl ocking position and
power flure¥ cannot pass 20 through i Qval ve 450 to notor 470. Neither
can power fluid pass through bypass conduit 473 because check valve 474
will not allow flowin that direction. Mtor 470 is thus starved, ,and
downwar d wbigheareoconmechsid betwern Metorr428tend sartypinBEARFoLRGENG.
25 Limt valve 460 remains open as shown. To cause the qgill to ve in
the rever 8BOHRY cWPiGh ifhfunn ig FonnActed $9 ApRRWEHwAEl pSRBFcFrEPRtis_

directed through circuit 476, 472 in a,clockw se dire ﬁion. Po 'Q fkuid
then pass§§°Fﬂgo§§ﬁhb6ﬁd@i@q$ﬁ?§%ﬁ;hxqﬁ?g§h?vguﬂ%0 tg ﬁDFBPt£9£? 5o
- Exh t fluid flows f t 470 th duit 472, t sl | 1,5t :
valve. asoshehm) B seedns e inart Beheh 1T dEhinidt sRS.cTkPEEs T |
, h V2 : ' by, f ' b ' 3 d
b ougrt chagic BBy BAAT et kbt ol ¥ ETeASRe e RTRT €OTHUKE S o
directi ongdfiat 0adr igwg jitag . aui Il upward.

&a’ Both'liﬁit valves 450 and 460 are shown in fluid passing

'position as-they understandably would be when the quill is in
én intermediate position; és shown in Figure il.

10 ' Downward movement of the guill occurs when'power fluid is
directed through the ciréuit 456, 472 in a counter-clockﬁisé
direction_as'seen in Figure'iz; Power fluid will pass through
éonduit 472 and through limit valﬁe 450 to power the motor
470. Spent power fldid.is exhausted from motor 470 through

15 conduit 476 And limit valve 460 as well as throuéh bypass
cdﬁduit 477 and check valve 478 back to tank (not shown).
When, however, cam follower 452 of limit valve 450 enters
recess 75c of the.quill, limit valve.450 shifts from its
passing to its blocking position and power fluid cannot pass

20 throdgh liﬁit valve 450 to mofof 470. Neither can‘poﬁer fluid

-pass'thréugh bjpass conduit 473 becéuse check valve 474 wi;l

not allow flbw in that difedtion. Mbtor 470 is thus starved,

and dowhward”movement of the quill is quickly arrested, but
without pbundiﬁg.. |

Limit valve 460 remains open as shown.



As the quill noves upward, cam surface 75b thereon will shift linmit valve
450/{ to fluid passing position (shown). Wien quill 75 approaches the
it its upward travel, camfollower 462 of limt valve 460 enters
recesy f5d of the 15 quill, and this causes limt valve 460 to shift to its
fIuNd_bl ocking position to shut off supply of power fluid to notor 470.
This stops upward novenent of the quill since power fluid can neither pass
through val ve 460 nor 't hrough bypass check val ve 478. 20. Mov t of
the quill is then reversed by revetsghg the direction of the power fluid.

. Thus, power fluid is directed through circuit 472, 476 in a

“counter -cl K kS £l £RE 5ARI1ASREEOR. . dPRURL. £l 6sP235RS chBAU IR GANTUI t -
472 and the now open limt valve 450 to notor 470. Exhaust flui'd from

notor 3%, 4d PRss6Sithesughveotgwalr 7 Ppande bypassesschigsed tbidmich rciige
460 by passing through bypass conduit 477 and through check val ve 478.

As soorciasculit 14765 423 pAVEdcdewRwa o il cammsur facar79eual theuil |
will engage camroller 462 of limt valve 460 and will cause valve 460 to
shift tredses dgercwshf tuidupasdibg apdsiltivdrt. W 1ve ThOstot heteir ddidtry of
Figure_12 can be used to control the upward and downward travel of the
quII$‘5%@%??4ﬁ#ﬂ#”@d%ﬁaﬂﬁaﬁémmﬂWWQ%ﬁﬁgﬁbﬁhﬁ@?ﬂ%l@ﬂﬂdﬂﬁﬁlFvﬁe'hwht neans

is also provided, to i tudinal. myvenent, of the quill b he chain
drive mecifhi sHibt Yh Vﬁoﬁkg stﬁﬁlﬁ |§n%%ﬂ?HC1°SE& exhaust $1h *%

cannot pass through it. 1t can, however. bypass valve 450 by Qj'
flowing thrbugh prass conduit 473 and fhrough check valve
474;_ Thusd.nptar 470 -Canbe operated sin sthis. reverse direction
10 to drive the qu111 upward.
As the qu111 moves upward cam-surface.75b thereon will
Shlft limit valve 4)0 back to f]u:d passing posxt1on (ghown)
When quill 75 approaches the limit of its upward travel,
cam follower 462 of limit valve 460'enters recess 75d of thg
15 quill, and fhi# caﬁsés lihit valve 460 to shift to its fluid
ﬁﬁtﬂmmmdhgﬁ@ﬁﬁﬁti@ntmnw@hwt#oﬁi-éupp&y-of power fluid to motor —
'470. This stops upward mbvcment of_the quill since power fluid .
can neither pass through'#alve 460 por through bypass check
valve 478.

220 ‘_Jfﬁ@ﬁﬂﬂﬂﬂiﬁOﬁjﬁﬁE@ﬂﬁﬁiﬁ@iswfhﬁnMIEN?&ﬁEﬁ*bY@I@NEESi&Qlﬁhe_
direction éf thé_poﬁe: fluid. Thus, power flgid.is directed
thrdugh circuit 472, 476 ih a cohnter4clocfﬁise direction as
before. ~Power f]uxd pacsus through rnndu)t 472 and the now

ipen inmat walae 45@ Lofmbmor 470‘:;Exhnustﬁfiﬂ&dwimomﬁpbtpx
25 470 passes through conduit 476 and bypasses closed limit valve

460 by passing through hypaés conduit 477 and through check



It is readily seen that the union 210 or the rotator 200 cannot- enter the
upper end of the injector. Thus there is no chance that the quill could
move down too‘far in the injector or be dropped through it. 15 ‘
Further, the lower end of the quill body 75 extends through the strbker
lim't plate 76. This plate 76 is seen in Figure 13. It is formed/i
hal ves, 76a and 76b. . These two hal ves together forma circul ar plfat
havi ng \a—sguare opening 76¢ through itg,center and ‘a plurality of \bol/t
holes 76d circum 20 ferentially spacedthereabout near its rim e two
hal ves of .the plate are placed about the quill body so that the quill body
IS properbgloei dmged tAwrsion ddiequibe M8l nas aovdlddsh to 1hetiaj eehar
bel ow t he chain drive nechani sm 80 thereof. as seen in Figures 1 and 9. 25
The qui | | sbofigces 76er wfd the hwinl Exwel baknfhgegean/ ratl leaas46dnoft Simpeer
~end, and preferably a like or simlar flange -3- 77" on its upper end as
well. It valupsd6fr endr adlld fapusauenl veadg§l o shdrfdes a o tseopdnperof a
Grayl ock (Regi.stered Trade Mark)hub. This is especially true of the upper
end of th lﬁg?lPaﬁﬁdygsﬂﬂﬁ§QE°9nwt be attached 5  to-the |lower end of the

tator. 200. Jhis hub will fit the  Qaylock cl which s th t
par ot by EBE Sty ATSLRE 471 PSR SRR FcesbEel the

Symet 11 oabubhnaRa! eendn AUl o8l OF €U g8aah' Jlf 3d % £0FE s@eRocON

recess |like recess e ‘provi ded
" ‘travel in each such direction.

Positive limit means is also provided to limit longitudinal

movement of the quill by the chain drive mechanism'of the coil
10 tubing injector.

It is readiiy.seeh that thé union 2i0 or the rotator 200
cannot enter the upper end'of_thé injéctOr. Thus there is no
chance fhat the éuil] could'move down tdo far in the:injpctor
or be dropped through it. | H

15 Further, the lower end of the quill body 75 extends through
tﬁe stroke limit plate:76.  This plate 76 is seen in Figure
s 13. It is formed iﬁ two halves, 76a and 76b. These two halves
together form a circular plate having a square opening 76c
through its cénter_&nd a plurality of bolt holes 764 circﬁm-
20 ferentially spaced thereabout near iis rim. The two halves of
the plate are placed about the quill body so that the quill
body is properly oriented therein, then the halves are bolted
té the injector below the chain drive mechanism BO thereof as
. '_ -.seen in Figures 1 and 9. | |
25 _ The quill body is formed with an external flange 77 at

least on its lower end, and preferably a like or similar flange

IS



10 so that limt valve 460 wll be effective to linmt downward
travel of the quill if and when the quill body is inverted. The hub or
- f lahgeN77 bei ng l-arger than the square opening 76c of the stroke limt

Iénge 77 engages the stroke linityplate 76. Since the quill body

pass’ bgtween the opposed ve chaj d 81b of t d
mechani sm 8§t7an(Pr§| ht# E‘E@eﬁl oicE bEF\HNgen ﬁe%g 2 ﬁ?n%te 95 a%{}tal o 9ge

it may be- plfefmr aiﬁcm tﬁlaimgm blratﬁslamgés aso oprneseﬁhafpat ofura a@ea;?ﬂacbn

opposite si b. 77 l t he
qui | 1" body- g& Do | nsert | nto %2 chai a%‘r%e %e Fé%&ég 39:5%’2%{ Th
flats ont h@hsppmpehrutenw ofartdre miiiddt dpdyy aince cfterrurt DS attaghed)

772" . TiSe stOkad | fhheP! 8h8 ©F Wihd BStagBLY 200l trniwehdot haval efcthe
qU|II body 75, but since its square hole 76c receives the square section

the quill b&&F werRYAosKi dFhampi t WRheh3ois3sthe puter7ePaFt| BEevERe

6_tannot pass. 15 t‘heret hrough. The quill body can be lifted only

e

of

rotation of giriagigdwkl lubisly pebat ivtud,0 the kojiedt Wodyndcbhedwald . mdde pl ate

| Z]Sn F}aybggy!or%é éaé”é-"ﬁ, Ci[h pgné—“gg»l&g&{fcaifrngf}ﬂgﬂsefﬁe_?ef Vifgsthe

“s5-dome, “a-second- recess*ﬂlke-retess 753 -mast “be ‘provided
10 so that  limit valve 460 will be effective to limit
downward travel of the quill if and when the quill body

is inverted. o ' ' o’

The hub or flange 77'beihg larger than the square
. . ..opeaing .76c :of .the .stroke .limitﬁﬁpiate.=J£.ﬁcanho¢,ggass
15 ~therethrough. “Thus, “the gquill'~body can ‘be “1ifted 'only
unt11 flange 77 engages the stroke limit plate 76.

Since the quill body must pass- between the opposed
drive chains 8la and 8lb of the chain drive mechanlsm 80
~ and since the distance between these chains is limited,
20 it may be preferable tb form flats such as opposed flat
surface 77a on opposite sides of the flange or hub 77
- (and hub 77' as well) so that the quill body may be
"*ﬁinsemred&&ntoﬂxheﬂmhainiﬁxﬁwe“m&chan&smmasﬁﬂesired@'Ehe
flats on the upper hub 77' are indicated by the reference

25 numeral 77a’. ' | .
_ The stroke limit plate 76 will not only limit upward
travel of the quill body 75, but 51nce its square hole
.76c receives the square section of the quill body with a

e iglid@ing-Eit, the
30 |

35

O



5 woul d not prevent relative rotation of the quill body.'ln such case,
ot her -neans nust be provided to prevent such relative rotation. Such

anti-rotation nmeans may be provided in the formof a split plate to
- the plate 76 but bolted to the housing 82a of the power neans 82
upper end of the 10 injector as will be explained later in connec th

Fi gures- 15-20. Because the coil tubing 50 does not have great col umm
ostreng+h it is easily bent under a colum | odd such as when the chain
drive mechani sm 80 of the i njector 60 ébﬂrles a 15 downward axial force
thereto to push_the coil tubing through the bl owout preventer 34 and into
the wel| Pbate| 76t HéléoPF‘-‘t"Gﬂtndqts“ﬂd{“ #P%v?ﬂéd‘lﬁéiésué‘f’éysGﬁd(ﬁ‘r"t‘ VGt Qi | |
buckl e and bend.r at her tHan nDV|n t hrough t he bl owout preventer. This
coul d cautRef APPEFECET 3PHe thepinsd nd may result in a 20 "blowout".

Nat 1y, t | t t | at | t

neeggg tg avgfﬁesg2§E5u?§|g§g rgﬁggéfa?étﬂb 3 %%PEQFQPEPEFEE 5 ﬁ%rcan
b di | d b de tub t hat h R t
5 600. 136 nEGh Er ok efedVi o e qslim%é’?ésgﬁt whESH st UneSnaen

t ube may @@ui&kﬁoerp§b5b5%rr%Qakh@Ef¥EW§Ei8anguiﬂé Gquid1 HodS. ’IA(;EéKm.
15B. The upper end of the guide tube. 78 is tel escopéd into bore 75 of

the quillcPsdy dbnaes 2BaWR hhstl BE Hrovidésd teVpreoBdtexuendydlarnvde
quill and is preferably secured in such 5 position that when the quill is

~at the uppetationt oSuchsanti-rotation means may be provided in the form
~ of a split plate similar to the plate 76 but bolted to the
housing 82a of the power mcans 82 at the upper end of the
10 injector as will be explained later in connection with Figures
15-20.
Becéuse'the coil tubiné 50 does not have great column
strength, it is easily bent under a column load such as when
the chain drive-mecﬁanism BO of the injector 60 applies é
15 downward axial foree thereto to push the coil tubing through
the blowout preventer 34 and into the well 20, 1f the coil
KM; tubing is not brovided adequate support, 1t will buckle and
bend rather than moving through the blowout preventer. This
could.cause failure of the tubing and may resul£ in a
20. "plowout". Naturally, the higher the well pressure, . the
greater the_laterél support needed to avoid such buckling of
tﬁe.coil tubing. This iateral support can be readily provided
by a guide tube similar to that taught in U. S. Patent
3,690,136 mentioned.earlier.' |
25. In the present invcntion,'the guide tube may be like or

. similar to that shown in Fiqgures 2, 3, 7, 8, 9, 10B and 15B



stroke, several inches of the guide tube will still be telescoped into the
quill. The-guide tube 78 is, therefore, preferably provided with a flange
78, or . like, on its lower end to that is nay be fastened to a suitable
struct ich) as 10 a platform (not shown) provided beneath the injector
50 or, \prefergbly, to the stationary slips 44. The coil tubing 50 passes

t hr ough equill 75 and the guide tube 78 tel escoped thereinto. Thu&\a#
close lateral restraint is provided t rmt |ateral novenent of the cCws
15 tubing to prevent buckling and ber®¥ng t hereof even when a Thus far,
thi's invention has been explained with respect to Figures 1-14 which show
~ an apparmrene it Savdplagedeide el AyiPY ttbrngel prsaraisymenal tHan
rotating the coil tubing to 20 performdesired operation downhole.  The
appar at %hB&HereEQpQ%IéNﬁ Boitde (oiei Y # Retedes considhd iRl BRXE nb° i t

| ongi - tugdinally either .concurrently or,independently. Al so, the coi
tubing ¢ 'r.}éel %Wb#’,idgf"a?t ﬁ%r 'ﬁsntsé'“%/% *Agﬁglgyrﬁdgi'ng I&r?eslgr"%reen oints of
pi pe 10 &ie. YRREE §Hdgrhge-§%‘3f11t%rﬁidxeé‘;&?}é?é??ﬂ@“%zhu@’}% L difr ease its
reach into the well. es€ operations e made pussi bl e by ‘use of a quill
- dssenBl s i Efon + REE LAHBAS L hRSRIPE - Us 601 Lhubipleand 4 i renoagaal e by
“the injector. The quill carrie$ gripping means for gripping the pipe or
coi |l tubingokendsehergli PRChe sTRANS He 4§91 &k ablikeRyAted g 1t hee qui Il so.
that the coil tubing or pipe can be 5 rotated through the quill while the
quill i stélesBEpédr Thebl Phel quig 1.nj emi®rguPevetubeans iis,prhd efbfe/)
rotating the :

preferably provided with a flange 78, or the like, on its lower

_.ﬁendmsoﬁmhatmitﬁmaymbeﬁiastenedhxowa,suixaldemstxuctnre.such.as
10 a platform (not shown) provided beneath the injector 50 or,
preferably, to the statioﬁary slips 44.

The coil tubing 50 passes thgough the quill 75 and the
guide tube 78 telescoped thereinto. Thus, close lateral
restfaint is p;mvided to iimit-]atera]-mUchent of the coil

13 . tubing to prevent buckling and bénding therenf even when a:.
'”?imi&hiemgmhﬂﬁtm@mﬁﬁas*i%&en,

Thus far, this invention has.been.expjained with respect to";;
Figures 1-14 which show an:apparatus for lowering a length of
coil tubing into ? weil and then rotating the coil tubing to

520¢qpézinm@;ﬂeéwmeﬂﬂOp@ﬁ@tﬁmas@@awnﬁdme;»%Shewg@@mamus¢§mnmmfis
capable of both rotating the éoilitubing and moving it lonéi-
tudinélly either concurrently or independently. IA]so. the coil
tubing can be lowered further into the well by adding one or

L omore Hoints sof pipe o ithe upper send thervof o extend. its -

25 length and thus increase its_re%ch into the well. These

operations are made possible by use of a quill assembly which



gripping neans. In the apparatus of Figures 1-14, the quill body 75 is
stored out of the way but kept.,at- the ready by suspendlng it 10 below the
injector 60 with thé coil tublng passing through its bore 75' . VHEA X
needed, the injector drive chains are noved apart and the quil.
lifted to a | evel there- between to be engaged thereby, as befq
expl-ained. After this, the rotator and the gripping neans are a
atop th®15 quill body. In Figures 15A gng, 15B. a nodified fornof t he
invention is shown in which the quill "irs'not lifted into the chain drive
mechani sm from bel ow but is |owered thereinto from above. The injector and
qui Il mechand &udde bt ﬁﬁ?@somﬂ}fol@@ identiLaHna 20s d Tngr,st .8b%e weuh@ ector
is again indicated generally by the reference nuneral The qu

assenbl y derjedtomng thiee qgui b1bedy riss ighd priin Ghe200 25¢ éh?p?ﬁh@mee300
is indicated generally by the nunmeral 75" and is preferably kept assenbl ed
and storegipe Ydedie tUhesyr a8 thleeqr Wiy ascnst he 2Btadabig chains
8la and 81b are noved apart, the quill assenbly 75" lifted above the

i nj ect or, mamwh tteeron tthe qonel edobehween he apii 1 [twisi hqiser t piipentant be
injector, and anti-rotation neans such as the anti-rotation plate 90 is
assenbl%dHQﬁﬂﬁﬁﬁxﬂthMmhsbhqrqdlﬂd whé 1epttdre gpviel 1 82a dn thpefiendgofipt he
i nj ector, the plate 90 being forned in two halves 91 and 92 as shown.
The anti - Pét M hieR D0 | BowpRi Marnso it nokeviderd t f ay pba@eme thet hat

it is fornedq with a sqgare openi ng therethrough and
RN gripping mea

In the apparatus of ngures 1-14, the-quili'body 75 is
' stored out of the way but kept ét the ready by suspending it
10 below the injector 60 with the coil tubing passing thrbugh its
boreljs'. When it is needed, the injector drive chains are
moved apart and the quill body is lifted to a level there-
.betweeﬁ to be engaged thcreby{ as before explained. After
ﬁhis, the rotator and the gripping means are attached atop the
15 quill body.
1n Figures 15A and 15B, a modified form of the invention is
shown in which the quill is not lifted into.the chain drive
mechanism from below but ié'lowergd thereinto from'above. The
injector and quill mechanism in both cases may be identical.
20 Theréfore, the iﬁjector'is agaiﬁ indicated generally by the
| reference numeral 60. The qufll:aésemb]y comprising the quill
body 75, the rotator 200 and the'gripper 300 is indicated
generally by the numeral 75" and is preferably kept éssembled
. and stofed outside the injector 60. Then, when ready, the
25"drive.chains Bla and 81b are moved apart, the quill assembly

753" lifted above the injector, and then it is lowered between



Is split into halves as shown. The square opem ng 93 receives the square
qui | | body 75. Since the plate 90 is secured to the 10 housi ng 82a, it
will no mt the quill to rotate in the inj ector “as the rotator 200 and
gripper. yrip and'rotate the pipe 110. In addition, the stroke limt

' enoved bel ow the injector and reassenbl ed about the quill
after t-hs_Ldwer end of the quill is.noved downward past the plate's 15
normal position after which the pl atsn76 is re-installed to p03|t|ely‘~4|mt e

upward novenent stroke of the quill- 77t he injector. The quill arid

i njector are then ready to operate as before explai ned. 20 It will
be ' not edtheh@rinee Gyt or ‘Rmdshawh dpErguee: 89&ccﬂﬂ$l7ﬁ¥ﬁ¥ﬁﬁm§aﬁ‘§ ‘F\‘?Png s
in the same mari ner whether the quill Jis inserted intp the injector

above omwiddmiteligyer¢d hatquthp ABIECAOSD iARD A’ THPERELPMf F’Sﬁf‘ﬁel ow "
th t b i ded adequat b th
Stat | onERFT A b Tt G Ghat REmGRLA SOty 15 T RAREY cEReBPAPRE WY

til ded. . The rot at d d; I
it 1 TREGHRd 2§74 hGEaf(CepEtPBsE SH Mt en d%fafﬁﬁbs&éem’q”'

-1 nj egt ok, ,-;fE; NEL; DR, L AR4EE68 dakNERolhe
i njet rh]"er?1 oV "ﬁ%’l’ eg?l‘gggdtﬁg gji’ﬁb:": %&g?ff%’f <%‘gt ator 200, and

gri pper 130 £ beofaPisASseabbedoanE miasidasinéitonectedittihgnplate
installed as a unit. This could save tinme, and | ess- space beneath the

_injectormenid taatepdeds Pochesences, asafpiare savmpsgi thergehrough and v
is split into halves as shown. The square opening 93 receives
_xhgﬁsguazeﬁguillwhody.25, qSince;;he,pJaLe QDdis”secuxednio,the'
10 housing 82a, it w111 not. permit the guill to rotate in the
1n3ector as the rotator 200 and grlpper .300 grip and rotate Lhe
pipe 110. In add1t10n,_the_stroke_llmlt plate 76 is removgd
below the iﬁjector and reassembied about the quill after thé
lower end pf tﬁe qui;l'is moved downward past the_plate's. |
15 normal_poéition after which the plate 76 is re—installed tg
- tgnmﬁﬁﬁﬁweiymemitﬁmpwaﬂaﬂmowehen&@sﬁn&kg%@i&ﬁhEﬁquiiug@m=mhe
injector. _ : o o ' N’
The quill and injector are then ready to operate as begore
explained. _ | |
L2000 ﬂﬁ@iﬁﬂﬂﬂ&ﬁbﬁﬁﬁﬁﬂéﬂﬂﬁhﬂirmhe{@@5&@1@%ﬁamdﬁqmﬁﬁdwﬁ@em3ﬁ£ﬂtﬁ
accomplish the same thing in the same manner whether the quill
is inserted into the iﬁjgctdr from above or {rom below. If the
.gquill is lifted,into the injector.i;om_bu]ow. there must bg
pmav:ﬂed adeguate sspace’ Jhetween. e amjeuior-%ﬂ and the

25 stat:onary 8lips 44 in which the quill body 75 can hang out of

the way until needed. The rotator and gripper cannot be *

&



and noney, and convenience will dictate whether to insert the quill into
the inj.ector from above:or from below 10 The injector 60 is shown in
part in Figures 16-20. The injector 60 is shown in Figures 16 and 17 wi
coil tubing inits grip. Injector 60 includes the chain drive nechanis;

whi ch includes a pair of endless drive chains 8la and 81lb spaced apart
arrangethhas shown. The pair of drive chains 15 8la and 81b are novable
t-oward Ad away from each other. They are_driven by power nmeans 82 having a
housi ng 82a and a pair of drive sprocké2§382b and 82c whi ch engage the
drive chains and are supported by the housing or cover 82a.. The drive
sprocket satteciedvén bhemgudld (mitils then )quitli X hi sir Bi fioed eandniles tppez0
cover 82a. The drive chains Bla and 81b al so pass around idler sprockets
72a and 7epdwpreheqaks wpddcabmyie thel dwiewtaRd vOrthe ketsenshahdwnifEach
of the drive chains,8la and 81b is provided with gripper blocks 81lc which
are adaptBRet8uEdhf §FntPobgndomered dmdia \thenginyiector of ¥omt lkovei whenbi n
50, pipe 25 %g,'or qui | I, _body, 75. - endl ess chai ns_8la and 8b :
respect i VRF§3edngthreaRitdi &9Fh A e ot aiars 200 ARA AHLBPLEN3APccABUREE
for limted horizont gl venment i.n slots 74c d. 74d of side plates 79a and
5 70b BETARPEReRnantnaets a5 Ao SRR RERHAd s heR EhAY3LI8d aRoR t ho

1L 2 el 2B kBB RCLUR! Rl G et MR O LIS
R ourop o] d e BE CR2Y1 CleAlbadR. O PE AR5 S ALY BdVEREs AR LORE"

and money, and convenience will dictate whether to insert the
quill into the injector from above or from below.

.lO The injector 60 ié shown in part in Figures 16-20. The
injector 60 is shown in Figures 16 and 17 with coil tubing in
'its grip. Injector 60 includes the chain drive mechanism 80
‘which includes a pair of endless drive chains 81la and 8lb
spaced apart.and arranged as shown. The pair of drive chains

15 g1a and Bib are movable toward ang away from each other. They
are driven by power means 82 having a housing 82a and a pair of
drive sprockets 82b and 82c¢ which éngage the drive chains and
.ére supported by the housing or cover 82a. The drive sprockets
are drivep'by motors (not shown) which are housed under the

20 cover 82a. The drive chains 8la and 81b also pass around idler
sprockets 72a and 72b which are spéced weil below the drive
sprockets as shown. Each of the drive chains 8la and 81b is
prOvided with gripper blocks 8lc which are adapted to conform

. to and frictionally engage and étip the coil tubing 50, pipe

25 110, or quill body 75.



10 and Bl e, respectively. It is readlly seen that when the pressure beans
are noved toward each other, the drive chains 8la and.81b will be pressed
agai nst any coil tubing, pipe, or the quill whi ch happens to be - '
there--tMBen The roller chain 81' is squeezed between the pressure beam
and ﬂ(] drlve chain and its rollers reduce the friction and permt the

dri v@&8pj ockets 82b to drive the drive chains with reduced hor sepower.—and
ener g 0o nove the coil tubing, pipe qui Il up and/or down. The | ower

i dl er sprockets 72a and 72b are prefgngly 20 carried on sw ngable

housi ngs 72c and 72d which can be noved by tightening or |oosening

adj ust i-ng: Nl paideict Adife [ PEEMAS ST3Ar A 78IS a1t REdut- el Ahehiini ve
chains. The [ower sprockets Ble serve to naintain their respective roller
chai n 7éndilelss tchaiold Bka sathdt 8bbi akkgpleatiimeiyal .arid are Eeghriledve chain
8la or 81b is noved toward and away fromthe coil tubing 50 as seen in
Figure 6@ loyevian® s chiaiand nbabbehdebcmr@edlowtpa# riQx l:}'ewg‘és 86a and

86b is mounted for horizontal 5 novenent, each having an £en| ng n each of
its | eghoBdgontial MRy htest B hi bR ?AE RAdesd 4 éiide batﬁﬂd Pnﬂvﬂb
‘passes through the holes in clevis 86 so th ~the cle and e Lessure
< beains 3 RORPETRISANRAG Silpe s gty %ﬁ)mﬁ?‘hg‘ ‘F"”‘s “t he

Do vel] SRR Lo YRR e R D35 1SS B

swi vel |

: Within each of the drive chains 8la and 81b is an endless \;J
roller chain 81*' which passes around its.rvspecfive pressure
| LDORAR FBa AT Iah ~ANRG PaSSes arewnd upped ::.raa;c_i shomer sproeckets 814
| 10 and Ble, respectively.

It_is readily seen=that_ﬁhen the pressure beams are moved
toward each other, thé drive chains 8la and 81b.will.be.prgssed
against any coil tubing, pipe, or the quill which happens. to be
thérébetween. The roller chain 81'.is squeezed betweenlihe_

15 preséure beam, and the drive chain and its rollers reduce the
' f&k&%ﬁ%ﬁnﬁ%@dﬂpéﬂm@tﬂﬁh@:ﬁu@wmwspm@@kems%Bﬁbntﬂﬁdmiméﬁtheadmi&e
chains with reduced_horsepower and energy to move the coil A d
tubing, éipe, or quill-up and/or down.
| The lower Jdler sprockets 72a ‘and 72b are preferably
20 “wearried. on SHHHQBb@EﬁhOBSWﬂQS F2e and 724, wh@ch can'beamowe@:hy
tightening or_loosenxng adjusting nuts 72¢ and 72f to ;ncrease
or decrease tension in the drive chains. The lower sprockets
8le serVe.fo maintain their respective roller chain 77 with its

-wtbﬁigms@Qﬂb@&amxia&&y*mpﬁizonta1,
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of threaded adjustable stop screw 87 which is threaded into a yoke nenber
87a having trunnions 87b.at its opposite ends secured in suitable pated

recesses 87c-fornett in the ends of side plates 79a and 79b and ef eces
88a and 88b as shown. 15 The end pieces are secured to the ends 1exgi de
pl ates by suitable bolts 88c. Threaded stop screw 87.is adjuste t.urni ng

it to-operate its thread 87d to nove the screw in or out as desired.

Sui table neans (not shown) for Iockin'.QSe'screw187 at the adjusted
position are well known and may be 20%%[ vided as desired. Cevis 86b
simlarly has arnms 86c with openings through the ends thereof_ and with pin
74b passing thegltAF dUghche ivh&lacias &l BebS ahavpfesStirddpeand 23t Xv fToMpve
together. The outer end 8 of clevis, 86b is secured to the end_of piston
89a of 25N dTatd i EUBYPENAEr 280 5eqR il 8O- ¢ s1dcbyr BE2PF PISD Yl Ll (R
87a' mhig? hi nuchEI%ke yoke 87a and has trunnions - at its opposite ends
recei ved T ??ﬁﬁb ®Pecesses fornmed in the ends of the side pl ates 79a and

79b and in the engd, Pheces G8a.and s, Ak hleée,asgﬁ%gae%s%eg{oeﬁigze@, £ in

pl ace by bolts C i n the manner before" explal ne resp oke 87a.

> 5 iyl LScfyhhQdeak %?1 icﬁ{:ﬂcﬁ’?itﬂ?tﬁq DychydEagkisc 1@# BU £SBY L

i ntroduced thereinto 1n the Usua ner To extend and retra its. piston
89a. Theqy %ﬁﬁ‘sé@Vé‘ﬁrbhghCIfgx@ hAs a1y s egall caR@api 3y PV skdde

| eft as seen in Figure 1 coil tubing 50 and al so pushes the coi.
t ubi ng, diinsudiatie Sha)lepr @éssevieaBGiBasartHatl elesciea ilso ande diad t
un{id stopped S
pressure beam 73a move together. Each clevis passes a;ound the
. outer side of the pressﬁre beam and chains as shown;. Clevis
10 86a haé its outer end 80d swivelly connected to the inner end
'of_threaded adjustable stop sérew 87 which is threaded into a
yoke member B87a having trunniohs 87b at its opposite ends
secured in suitable mated recesses 87c formed in the ends of
side plates 79a -and 79b aﬁd end pieces 88a and 88b-as shown.
15 The end pieces are secured to the ends of the side plates by
suitable bolts 88c. Threaded stop screw 87 is adjﬁsted by
] turning it ﬁo operate its thread é?d to move the screw ih or
out as desired. Suitable means_(not shown) for locking the
screw 87 at the adjusted position are well known and may be
20 provided as desired. ._ |
Clevis 86b similarly has arms 86c with 6penings through the
:ends thereof and with pin 74L passing thurothrbugﬁ s0 that

clevis 86b and pressure beam 73b will move together. The outer

end 804 of clevis #6b is secured to the end of piston 89%a of

”.

25 hydraulic cylinder 89. Cylinder 89 is secured in place by a

yoke 87a‘ which is much like yoke 87a and has trunnions at its



by adjusting screw 87. Further novenent of piston.89a causes the coil
tubing 50 to be squeezed between the gripper blocks 81c /of drive chains 8la

and 8lhyand thus be firmy gripped. 15 The drive chain ny -then be set in
m)tionppl y an upward or downward force to the coil tubing to nove it
into or of the well as desired. Retracting the piston 89a will |oosen
the grip of the drive chains on the coil tuhing when desired. Roller __
chains Al' reduce the friction between the drive chains 20 and pressyre

beas as before explaned. To release the coil tubing 50 fromthe grip of
the chain-drive nmechani sm hydraul i c=f314 d pressure is redirected to the

pi ston/ ¢yl ind a0 I &ldBhda the - L sERRaBIRAMLLHs DY eSeiNenr kRl iaryd
clevis (g%%b"gr%%sg%P% tgre(?ﬁ]%%{)d %?i_i\nl}?%ﬁgi n%81b and 25 . roller chain 81' to
their réghtAestipesiplia@es 794 4h@ 9ubl kinids itrD tiec USKRE, pl BEeddBBat ial@ SCrew
87 is backed out, and in so doing it will pull the left-hand clevis 86a,
pressur ggBeagné3ane=d leafa Ghipd e 8lareas@ciiriade thapba8kabyobbheisr 88sf titpst
position. Wth the drive chains 8la and 8l b at their maxi num separati on,

t he quithebadynés Gafdre phaebdi bédr ebehweersecs bef prieeRphai ned and as
seen in Figures 18 and 19. After placing the quill between the.drive

chai gs, theThej hytirmg lsisr avy Bmisr adPudBeddarafesd rfed bydpradiitetd W& ur e
grip of the drive chain mechanismon the coil tubing, pipe, or the quill
when t herdpEus ecHaitiedmcehdditr atbugt @ tdgrippt hg™pbBFEi 6R. <¥d v and

Thus, it has been shown that the apparatus and nethods ill ustr%tﬁ%d an

descri bEEtREF&i A& Fuf iF92al | TRF PHeton moves the clevia ]
the pre'ssure' i)c-‘:m 73b toward the left .s:—:. seen in Figuré 17.
“The ddweam Fa3b. forces *tht:»c’.z;v-e -ac:hé:"i:x-r:.-.‘-ﬁél‘--’.ta..-:-i-.:r.ﬂf-m...-.cﬂnzhfn:ct-«wu-i Lk the
19 coil tubing 50 and also.pusheé the coil tubing, drive chain
.Bla. pfessure beam 73a th clevis 86a to the leff until stopped
by adjusting screw B87. Further movement of piston 89a causes
the .c.oil tut:ang 50 to l'm: bgueczed between the gripper blocks
8l of drive chains Bla and Hlb.ah_d thus be firm\y gripped.
tas "_-:.'I"ti::{--_':-'d:z';i@u...#.hu.ﬁm:-f; Akiy el e .‘se-t. n mntion to apply an l;pwdrd
or downward force to the céil tubing to move -it ‘into-or out-of
the well as desired. Reitacting the piston £%a will loosen the\w/
grip of the drive ci‘xaihs on: the coil f.uhing when desired.
Rbller chains Rli rodﬁce the friction between the drive c'hains
o O Clandpressatebeans -as shefore vexplained.
| To release.the coil tubing 50 from the grip of the chain
drive méchaﬁism. h?draulic fluid Pressﬁré is redirected to the
biston/cylir:dur B9 1o retract the pih'h,nl £9a which 'm:.')ves thé

Tight -="h—'a*'nﬁ-'=«-t:~fif-.e5}_.?i-xs . '-.‘_?&bb.;-\;p;f-:u-s_-su%rl.t--.-f-iab.(.-aa-.m. FED, drawve -Chaan  Blbdy wand

ty
(&1}

roller chain 81' to their rightpost position. 1f the quill is

.-

to be used, the adiusting screw 87 is backed out, and in so L



obj ects set forth early in this application. It has been shown that the
i mproved coi l t ubi ng |nJector 60, the quill 75, the gripper 300, the

rotator 200, and 15 connector 100 (either 1Ca or 10h) find utild in .
running a length of coil tubing into a well and then rotating oi .-~
tubing while it is in the well to perform desired operations ol.e,” such
as drilTing out obstructions, for exanple, sand bridges, or the like. It
has beéw’shown .t hat jointed pipe can 20,5be added to the upper end of the
coil tubing to increase its reach into®fe well and that the coil tubing

may thereby be further lowered into the well and may .even be rotated while
ist is beidgihguétedillFpulderthe tlafs-hand sheowd st IB&a.a pdddutmsbdern’3a,
provi ded whi ch can be placed in a position surrounding the 25 pi pe or
coi | tubingllenarhaia @li'ld dnd fdrmeel ehahnaBlpesst tdhed paieftrodhposed

Iongltudlnall¥ extendltglrlbs on its exterior. coi | tubing and pipe, thus
enabl i ng PR&IEAPBCt oM itd dhe dntivelrsheinpedyai ppdi §lthats ifayma phpupt
engages and drives coil tubing; arid that the quill makes it possible to

move the BEPRTBLIGRd/ &he 3 gt Lﬁﬁ’%d7ao%nv\hﬂ plpses: ithe raPetneesn®st i ne.

Al t derstandable that, while th d coil_tuybi
ubst aft .%?fé”sé%%ﬁ%%dﬁm 4 e incriabea Be and, o LS%ﬁeee

t h ff t | a h -.th kes
1 poser P ERFs R, khe BRI *%tﬁéese%? 5RcadavRoPReddi s s Rl i re o SPeR°
i nj ector hi g saalu@.t@at oY Y Sga NEO b PobIBH! 5T BER LY AP éf)%ﬂ.@f&&tgr
t he—gri pper pads. was al so shown t certarn downhol perations nay

be qui cklghain mechanlsm on the coil tubing, pipe, or the quill when the
drive chains are again actuated to gripping position.

10 : Thus, it has been shown that the apparatus and methods
illustrated and describgd hereinabove fulfill all of.the
objects set fofth.early_in.this application.

Iﬁ-has been shown that the improved coil tubing injector
60, the quill 75, the gripper 300, the rotator 200, and

15. connector 100 (either 100a or 100b) find utility in running a
iéngth of coil tubing into a well and then rotating the coil
"tubing while it is in fhe well to perform desired operations
downhoie. such as driliing out obstructions, for example, sand
bridges, or the.like. It has been shown that jointed pipe can

20 'pe added to the upper end of the coil tubing to increase its
reach into the well and that the-coii.tubing may thereby be

further lowered into the well and may even be rotated while it

is being lowered. Further, it has been shown that a quill has

te,

been provided which can be placed in a pusition suirbunding the
25 pipe or coil tubing,. that the quill is formed with at least one

pair of opposed longitudinally extending ribs on its exterior

8]



conpl eted by running coil tubing into a well through use of a coil tubing
injector, with much saving in tine and noney since 15 t'he coil tubing can
be noved ‘continuously, and then when the operat ing depth is reached, a
quill c added to the upper end of the coil tubing to make it possible
to rotat e tubing for perform ng those operations. It has been shown
that the scl osed apparatus is provided with [imting neans for 20 —~,
automatically stopping the quill both-at the upper end of its stroke a.nﬁ at |
the | ower end thereof; that such. Ilm-g g neans i s operated by coengageabl e .
limt means on the quill and on the i*rfffector; that there is prow ded

f ur thebehtfibe RARSHHAY CR IR it $haylsbo tk fleba i QEl -isdidper

fail; and that these 25 last |limt neans provide definite Ilmts beyond
whi ch itoi’s tupbsgi bing fpdipe,hectips | ¢ndvl imyetheAddijeicanal o dtigasndeen

- 34 - shown that the apparatus disclosed herei nabove nmakes it possible to.
practicériie bbehqas ldutiln rtdw: henet wipr thapeditertiay user ving rix ees scpyl
installing coil tubing in a well and then rotating the coil tubing to-
per f or nt8Pipgs| ped d&Hathdihe Pk eee s SﬂéhpQS‘sd?’llH ity msIMe 's‘&hd’u"?dges

or ot her structions, or simlar erations. .The pre ent S eC|J‘|cat|on was |
di vi @ed %? OT RSP RE AR E’%F"f {ﬁ‘u ‘“‘8%‘2‘%’?’”?‘8 w'(l[{p’i.’r

2151278 ef efence | o) nt , Appli.cation 8630 7;

(publ i c%‘l T3h RG. 518'7]%@)5%’\/\}1&%% ea eeh "c"il \1/? éﬁg £ 9N © ubmg

Appl'caékgnsgéQQZ%Q1ally equal in d:ameter, and either could be driven
by the injector, the quill, having a sufficiently large bore
ﬂmﬁmweﬁhmough;amak25m@¢wp@ssﬁb&éxmogpaﬁsmihefequpiings@oinbhe
10 jointed pipe through the injector which could.not otherwise
- handle them since they are too 1ar§é for the gripper pads. 1t
" was also shown that certain downhole operations may be gquickly
compléted by running coil tubing into a well through use of &
coil tubing"injector, with much saving in time and money since
15 the coil tubing can be meed'continuously..dnd then when the
operating depth is reached, a qu&lﬁimaﬂ*%o added o -sthe upper
end of the coil tubing to make it possible Lo rotate the thbing\NJ_“
- for performing thos¢ opérationSx It has been shown that the
disclosed apparatus is ptbvided with limiting means for
eﬂﬁ)&aninmat&taﬂﬂywstppp@ng%ﬁheégﬂ&ﬁiﬁ%@&%Amxmthawnppgrﬁéﬁd%OErits
stroke and at the lower end thereof: that such limiting meansl
is operated by coengageable limit means on the Quill and on the
injector; that there is.provided further limit means which come
nﬂtopﬁ@yﬁhwlﬁ “the -san:teomaieim- L Admat a.*-mearms “Fadlyand ;-é;t'*rinﬁ\t hese
25 jast limit means provide definite limits beyond which it is

'impOSSible for the guill to move. Additionally, it has been



15 20 25 30 35 35 - CLAIMS 1. ‘A coil tubing injector for i njecting

"coil . tubing into a well and hing capable of using a quill to allo

‘rotating the coil' tubing inthe well, said injector. conp - 5
a. frame neans; and b. endless-type  chaj 'rhtplr_i ve mechani sm nou bi n
said .fxame ..nmeans for driving coil tubing into and out of a well, said

drive mechani gfblACkHAiIth%khd - afph¥ELGHaliN SRYIed | Wet eifhdove Pabkesl it
ppposess10 chains. disposed In a conmmon gl ane and, bei.n noyvabl e

toward and awB§SPiBhfeatP RIAGEISE afPennBRtEPEP polttinfdamersinutfar
rel ease positegpedentegpeerivieliyigdiwellisn@ioritiet£BEing coddi ltublini nigh  or
¢ cha nsbet Tedit bhi AHthneRopr | FRTAG-aRd YR e CPdT caaPAE POttt Hreond [
means for 3dri deajredi dawrdiolereaperad idnisvesubb oo | drdBiliggi neet orsand  of
the vell, andpiysq@EaBs dehk? BBstPGckI6RE,00 15814 YRratidns. ‘
' The present specification was divided out of U.K,
Patent Application 8428776 .(publication No. 2151278).
Reference is also made to U.K. Patent Application 8630872
10 (publication No. 2187489) which has been divided out of

U.K. Patent Application 8428776.
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ter positions for both said coil tub| ng and said quill, said coil

t ubi eing unequal in transverse dinension. 2. A
coi | o ﬂullmmm“‘“mllllﬂcordl ng to daim 1, incl udi ng qui I I neans,
col  *25¢ ¢t & *an el ongate tubular body, said body haV| ng
exte surfaces engageabl e by said d_r|3/§ chain neans for noving said

qui || Ionglnggly relative to said frame neans b. neans on said quhy |
for rel easa ppi ng a 30 coil tubing or pipe disposed in the bomeé of

said quill, 1sai' dA geoppi npbinenndniesitey foratkiiect insincedl otubiagd
quill; and %?&E@%éﬁ il AledlaS HelbalBlP ) Sa B Sl Gt e Oa B bH

qui | | . . ol.l  “tubing” 1 njector according Cam
i ncl udi ng stratiadiamgdy $hep fighhs FEPing| ebibating eﬂ‘l’&éél'ngséhe hb‘l‘@l?ﬁbmém I
t ubi ng or pld%lp%gglqg. rel ative |l ongitudinal novenent. '

5 a. frame means- and -
_ b. endless-type chain drive mechanism mounted in
8aid .frame .means .for driwving .coil. tubing .into .and .out. of

a“weTl, ~zaid ‘drive mechanism “‘including:

i. drive chain means including a pa"i??"“of----oppes_efd“-"-'-z_-m__

10 chains disposed in a common plane and being movable

toward and away from each other to an inner grip position \g/

"and an outer felease_position for respectively gripping
or .releasing .coil. tubing -~ or .a . .guill. .disposed
therebetween, _ A . | _

15 ii. means for moving 'said pair of chains between

said inner gripping and outer releasing positions,
- iii. means for driving said chain means to drive the
coil tubing intd'or out of the well, and
iv. means defining the locatioﬂ of said inner and
20 outer 9031t1ons for both said coil tubing and said quill,
said c¢oil tubing and said qu111 being wunequal in
'%xranswemseﬁdlmensmnn. _
2. A coil tubing injecting according to Claim 1,
including quill means, comprising: '

25 a. an elongaté tubular body, said body having
exterior surfaces engageable by said drive chain means
for moving said quill longitudinally relative to said

- frame: means: _ o

_ b. means on said quill for releasably gripping a

30 coil tubing or pipe dispbsed in the bore of said quill,

said gripping means being rotatably mounted on said
quill; and '

. sTReans-rior . 'omaiing?saidrgmﬂppingvmmansvx@iatiwe

to said quill. ' '

3. 3. a coil tubing injector according to Claim 2,

including stationary slip means for releasably éngaging
cand . vholding wcodd: tub;ng . 0r pipe wagainst - orelative

longitudinal movement.

W

J

wy -

o



